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PHOTOGRAPHIC LENS SYSTEM HAVING SHORT
OVERALL LENGTH AND LARGE APERTURE
RATIO :

This invention relates to a modified Gaussian type
photographic lens system which is constructed as 6
components and 7 lenses and consists of a first compo-
nent of a positive meniscus lens that has its object side
a convex surface, a second component of a positive me-
niscus lens that has its object side a convex surface, a
third component of a negative meniscus lens that has
its object side a convex surface, a fourth component of
a negative meniscus doublet that has its image side a
convex surface, a fifth component of a positive menis-
cus lens that has its image side a convex surface, and
a sixth component of a positive lens, and which has an
aperture ratio of 1:1.4, a picture angle of 46° and a
back focal length which is sufficient to use the lens sys-
tem for single-lens reflex cameras, and which can sig-
nificantly correct various aberrations and yet has a very
short overall length.

The overall thickness of a lens system is important in
case of correcting various aberrations. It has been well
known that sufficient correction of aberrations could
not be attained for a lens system having a large aperture
ratio unless its overall length is made longer corre-
spondingly.

An object of the invention is to provide a lens system
which can significantly correct vairous aberrations and
yet has the shortest possible overall length.

For a better understanding of the invention, the same
will be explained by reference to the accompanying
drawings, in which:

FIG. 1 shows in cross-section a lens system con-
structed according to the invention; and

FIGS. 2a to 2¢ show aberration characteristic curves
of one embodiment of the .invention. '

Referring to the drawings, a lens system according to
the invention is shown in FIG. 1 in which L, designates
a first component of a positive meniscus lens that has
its object side a convex surface, L, shows a second
component of a positive meniscus lens that has its ob-
ject side a convex surface, Ly illustrates a third compo-
nent of a negative meniscus lens that has its object side
a convex surface, L, designates a fourth component of
a negative meniscus doublet that has its image side a
convex surface, a diaphragm being located between the
lenses Lj and Ly, Ly shows a fifth component of a posi-
tive meniscus lens that has its image side a convex sur-
face, and L illustrates a sixth component of a positive
lens.

These lenses L, to Lg have radii of curvatures r, to ry,
and thicknesses and air spaces d, to d,; whose numeri-
cal values, based upon a numerical value of 1.0 for the
overall focal length, along with the refractive indices n
and the Abbe’s numbers v thereof are given in the fol-

lowing table:
Air spaces .
Lens Radii r and n v
thicknesses
I
r=0.78185
L, d,=0.08861 1.8348 42.8
ry=2.59845 ’
dy=0.00232 1
r=0.42498
Ly dy=0.08784 1.8061 40.8

r=0.60180
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2
d=0.03436 - ]
-7 r=0.69415 -
Ly ! d;=0.02606 1.7847 26.22
r&=0.28654 .
' d¢=0.30888 1.0 -
r=0.31581
d~0.02645 1.7847 25.7
L, r&0.99807 '
d=0.09981 1.8061 40.8
rq=—0.52703
d=0.00193 |
ri=-1.50994
Ly d,¢=0.09691 1,713 54.0
ri;7=-0.50290
: d,;=0.00232 t
ri;=3.38224
Le d,;=0.05174 1.713 54.0
riz=—1.86805
1
Overall focal length f=1.0

Back focal length fz=0.741
Overall length L=0.82723

In accordance with the invention, the various aberra-
tions degraded by shortening the overall length of the
lens system are corrected by making the refractive
index of each lens component high and the radius of
curvature of each lens component relatively small. In
addition, the cemented surface of the fourth compo-
nent of meniscus doublet L, turns its concavity for-
wardly, i.e., toward the image side of the system, and
as a result, the thickness of the lens can be made thin.
Moreover, the cemented surface of the fourth compo-
nent of meniscus doublet L, and the front surface of the
fifth component of positive meniscus lens Ly are con-
structed as aplanatic so as to effectively correct the var-
ious aberrations.

Various aberration characteristic curves of the pres-
ent embodiment are shown in FIGS. 2a to 2¢c. FIG. 2a
shows the spherical aberrations. FIG. 2b the astigma-
tisms, and FIG. 2c the distortion.

As seen from these aberration characteristic curves,
the lens system according to the present embodiment
makes it possible to significantly correct various aber-

-rations.

For purposes of reference, the secondary aberrations
coefficients of the lens system according to the inven-
tion are given in the following table:

Astig Curva-  Distor-

Spherical Coma matism ture tion

aberration coeffi- coeffi- coeffi-  coeffi-

coefficient cient cient cient cient

B F C : P F

1 0.5188 0.0277 0.1199 0.5819 0.1409
2 0.0670 0.6643 —0.2110 -0.1751 —1.5403
3 0.0434 0.0022 0.0097 1.0502 = 0.2357
4 0.0046 0.8725 —0.0632 . —0.7416 —1.8058
5 ~0.0667 ~1.1401 0.2757 0.6334  2.0954
6 —1.6039 —0.0943 —0.3890 —1.5344 —0.3950
7 —2.5189 —0.3406 09263 —1.3923 0.6372
8 0.0000 0.0082 0.0006 —0.0066 0.0226
9 0.2364 0.1091 —0.1606 0.8469 -0.6496
10 0.0000 0.0006 —0.0002 -0.2757 1.1004
11 2.4217 0.0161 —0.1976 0.8277 -0.0688
12 —0.0261° —0.3029 0.0888 0.1231  0.6130
13 1.0922 0.1413 -0.3929 0.2228 —0.1310
2 0.1687 —0.0359 0.0065 0.1602  0.2547

The overall length of conventional photographic lens
systems whose back focal length, aperture ratio and
picture angle are substantially the same as those of the
photographic lens system according to the invention is
L=1.01 designed to operate with, for example, f=1.0,
f=0.75, F/1.4 and 2w=46° and is 1=~0.9921 designed
to operate with, for example, f=I.0, f=0.7442, F/1.4
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and 2=46°. That is, the overall lengths of these con-

ventional photographic lens systems are substantially of

the order of about 1f. On the contrary, the overall
length of the photographic lens system according to the
invention is L=0.82723 designed to operate with f~1.0,
f5=0.741, F/1.4 and 2w=46°. Thus, the overall length
of the photographic lens system according to the inven-
tion is very short if compared with those of conven-
tional photographic lens systems and hence has signifi-
cantly large amounts of peripheral light rays.
What is claimed is:

1. A photographic lens system having a short overalt

length and a large aperture ratio, which is constructed
as six components and seven lenses and consists of a
first component of a positive meniscus lens that has its
object side a convex surface; a second component of a
positive meniscus lens that has its object side a convex
surface, a third component of a negative meniscus lens
that has its object side a convex surface, a fourth com-
ponent of a negative meniscus doublet that has its
image side a convex surface, a fifth component of a
positive meniscus lens that has its image side a convex
surface, and a sixth component of a positive lens, and
in which radii of curvature of the lens surfaces r, air
spaces and axial thicknesses of the lenses d, refractive
indices n and Abbe’s numbers, all counted from the ob-
ject side are given in the following table:
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- 4
- Air spaces
Lens Radii r and n v
thicknesses
. ]
r=0.78185 -
L, d=0.08861 1.8348 42.8
ry=2.59845
d;=0.00232 1
ry=0.42498
L, d=0.08784 1.8061 40.8
r&0.60180
d&=0.03436 1
ri=0.69415 _
L, ds=0.02606 1.7847 26.22
re=0.28654
dg=0.30888 1
r=—0.31581
d=~0.02645 1.7847 25.7
L, r=—0.99807
dg=0.09981 1.8061 40.8
re==0.52703
¢=0.00193 ]
rie=—1.50994
Ls d1¢=0.09691 1.713 54.0
r=—0.50290
d,7=0.00232 1
r12=3.38224
L d,7=0.05174 1.713 54.0
ri7=—1.86805 '
i
Overall focal length £=1.0
Backfocal length f;=0.741 and
Overall length L=0.82723
* ok k% %



